Free oxygen r a d i c a l s a r e claimed t o be of major importance in t i s s u e damage in t h e newborn. Ethane (E) and pentane ( P ) a r e s p e c i f i c products of f r e e oxygen radical mediated l i p i d peroxidation (Lipids 12: 109-114, 1977). We have quantlfled t h e s e alkanes In explred a i r f r a n 12 Infants, g e s t a t i o n 25 t o 31 weeks. All received mechanical v e n t i l a t i o n and supplemental oxygen f o r treatment of RDS. After wash-out with hydrocarbon scrubbed alr/O t h e expired a l r was c o l l e c t e d i n t o a bag, trapped i n t o Porasl f-c adsorbent, and analyzed with internal standard by gas-chrcmatography.
(63.4 pml/kglmin, range 0-1331, and P (29.1 pral/kg/rnln, range 12.9-39.51, conpared t o babies wlth a favourable prognosis: 22.9 m l / k g / r n i n (0-551, and 11.3 pmol/kg/rnin (0-22), respectively. We propose t h a t a n a l y s i s of E and P is instrunental in studying the r o l e of f r e e oxygen r a d i c a l s in d i s e a s e s of t h e newborn.
FLOW BEHAVIOR OF NEONATAL AND ADULT ERYTHROCYTES IN

VESSELS WITH DIAMETERS OF 3 T O 6 pm
A Stadler, T Bohler, E Zilow, 0 Linderkamp Oept. of P e d i a t r i c s , Univ. Heidelberg, FRG.
This study was designed t o analyse t h e flow behavior of red blood c e l l s (RBC) by means of a mathematical model. According t o t h i s model, the flow r e s i s t a n c e depends on t h e gap between RBC and vessel wall and on the plasma viscosity.
Surface area (SA) and volume (V) of RBC from ten term neonates (N) and ten adults (A) were measured by means of a micropipette system and plasma viscosity (PV) was determined using a c a p i l l a r y viscometer. Neonatal RBC had l a r g e r V and SA than adult RBC (107' 6 vs 9024 f l , and 1 5 g 7 vs 137'7 vm'). P V was lower in neonates (1.04i.0.10 cP) than in adults (1.26'0.13 c P ) . The c r i t i c a l vessel diameter below t h a t the gap becomes too small t o allow s u f f i c i e n t l u b r i c a t i o n i s higher f o r neonatal RBC (3.3vm) than t h a t f o r adult RBC (2.9vm). The driving pressure, hematocrit and viscosity of neonatal RBC i s higher than t h a t of adult RBC i f both c e l l types have been suspended in the same medium. However, the driving pressure and viscosity of neonatal and adult RBC i s similar f o r neonatal and adult RBC i f the c e l l s have been suspended i n t h e corresponding neonatal and adult plasma. W e conclude t h a t the flow properties of neonatal and adult RBC in vess e l s with diameters of 3.5 t o 6 pm are not d i f f e r e n t since the l a r g e r s i z e of neonatal RBC i s compensated by a lower PV.
EFFECT OF BLOOD TRANSFUSION ON BLOOD VOLUME, BLOOD 27 vIscosITy AND PERIPHERAL CIRCULATION IN NEONATES Bauer K, Versmold HT, Linderkamp 0 Women's Hospital Univ. Munich, Children's Hospital Univ. Heidelberg, FRG Peripheral blood flow (PBF) depends on blood pressure ( P ) , blood viscosity (TI) and vascular hindrance ( Z ) :
PBF= P/R= P/(Zxrd, where R i s the peripheral resistance. Thus, blood transfusion can increase PBF by increasing P and decreasing Z and decrease PBF by increasing n . W e have studied PBF (venous occlusion plethysmography 1, P (Doppler), blood volume (BV, Evans blue) and n ( c a p i l l a r y viscometer) in 14 anemic neonates (gestational age 27-42 weeks) during t h e f i r s t week of l i f e immediately before and a f t e r transfusion (Tx) of 20 ml of whole blood. To f u r t h e r understand t h e p a t t e r n of c e r e b r a l b l m d f l m during neonatal E33, we performed s e r i a l m e a s u r em t s of t h e peak s y s t o l i c (PSFV) , end-diastolic (EDW) , and mean bl& f lw v e l o c i t i e s ( W ) of t h e a n t e r i o r c e r e b r a l a r t e r i e s i n 8 i n f a n t s pre-, during, and post--.
Mean + SD values of t h e mv increased £ran 9.4 + 2.4 an/sec pre-ECM3 t o 73.0 + 2.2 orJsec (~~0 . 0 1 ) during bypass f lm (91 + 17 ml/6n/kg) . simultaneously, the m a n EDFV increased f r a n 4 . 5 + 1.9 t o 7.2 + 1.7 an/ s e c (p<0.01), t h e mean PSW increased frcm-10.3 + 1.9 6 12.8 + 3.1 cm/sec (NS) , and t h e p u l s a t i l i t y index (PI: FsW-EDEV/PSFV) decreased from 0.63 + 0.12 to 0.45 + 0.05 (pC0.01) . Post-ECElO values of MFV (8.4 +-2 -5 orJsec) , m€V (3.8 + 1.4 cm/sec) , PSW (9.3 + 2.5 an/sec) ,-and P I (0.60 + 0.08) were ccmparable t o pre-E m Values. During weaninq f r a n B~K I t h e P I increased s t e a d i l y with a concanitant decrease of t h e W.
These d a t a i n d i c a t e t h a t during neonatal
E33 c e r e b r a l perfus i o n is higher and c e r h r a l vascular r e s i s t a n c e l m r than preand pst-EfX3 and t h a t t h e s e c m e s a r e r e l a t e d t o t h e m u n t of bypass used. S i a l i c acid (SA) i s mainly bound to glycoconjugates and i s a component of glomerular membranes. Free SA i s the most abundant negatively charged carbohydrate i n urine. S a l l a Disease (SD) i s a lysosomal storage disorder due t o impaired egress of f r e e SA from lysosomes. SD p a t i e n t s have 5-10 times elevated f r e e SA i n t h e i r urine and plasma.
We determined the r e n a l clearance of SA i n c o n t r o l s and SD pat i e n t s over a broad range of f i l t e r e d loads, using an HFLC method. A l l p a t i e n t s had a normal c r e a t i n i n e clearance o r glomerulnr f i l t r ation r a t e (CFR). The SA clearance approximated the CFR i n a l l subj e c t s , regardless of f i l t e r e d load; hence, the f r a c t i o n a l excretion of SA was approximately 100%. These r e s u l t s suggest t h a t f r e e SA i s f i l t e r e d by the kidneys and not reabsorbed, which c o n t r a s t s markedly with the renal handling of glucose, which i s e f f i c i e n t l y reabsorbed a t plasma concentrations 1000 times t h a t of f r e e SA. 
